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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-7, 10-13, and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Seiberle (International Patent Application Publication No. WO 
01/29148, already of record) in view of D'Amato (U.S. Patent No. 5,071,597, already of 
record), and further in view of Nakano (Japan Patent Application Publication No. JP- 
05045503, already of record). Regarding claim 1, Seiberle teaches a method for 
producing transparent optical elements (see page 1, lines 3-5, wherein optical devices 
are described which transmit light and therefore must be transparent to light), the 
surface of which has reduced interfacial reflection (see page 1, line 5, wherein anti- 
reflective coatings have reduced interfacial reflection) in which a surface of a reference 
element which consists of a polymeric material is provided with an irregular 
nanostructure (see page 4, lines 24-32); and subsequently, the surface is coated with 
an electrically conducting thin film (see page 12, lines 7-12, wherein Seiberle extends 
his method to provide for production of a molding master by first coating the 
nanostructured element with a layer of aluminum). Seiberle does not teach two 
important aspects of the claimed invention ~ first, the specific claimed steps of forming 
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a mold by electrochemical forming and replicating the reference element and, second, 
producing the reference element via an ion bombardment process. As to the steps of 
forming a mold and replicating the reference element, Seiberle suggests but does not 
explicitly state that a mold with a negative contour which is superposed by the 
nanostructure is obtained, and with such a mold, a nanostructure reducing the 
interfacial reflection is formed on at least one surface of a transparent optical element 
by a molding process (see page 12, lines 7-12, wherein Seiberle teaches the use of the 
nanostructured film as a master for making replicas of the reference element). In the 
analogous art of reproducing very small scale surface patterns on molding objects, 
D'Amato teaches a method wherein a microstructural pattern is formed on a reference 
element (see column 2, lines 6-10), a layer of electrically conductive metal is coated 
onto the element (see column 2, lines 22-24), a mold is formed with a negative contour 
of the original element (see column 2, lines 27-30), and the microstructural pattern is 
replicated onto the surface of objects obtained by a molding process from said mold 
(see column 2, lines 30-34). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to have supplemented the method taught by Seiberle with 
the more explicit steps taught by D'Amato for the benefit of producing multiple optical 
elements from a single master reference element. In addition, one of ordinary skill in 
the art would have had a high expectation of success from such a method based on 
Seiberle's teaching that nanostructured masters can be thus obtained. As to the ion 
bombardment process, Seiberle teaches a method wherein a nanostructural pattern is 
formed in a coating that is applied to the reference element, but does not teach that the 
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nanostructural pattern on the reference element is formed by exposing the reference 
element to the influence of high-energy ions in a vacuum. In the analogous art of 
forming anti-reflective surfaces on optical elements, Nakano teaches a method wherein 
a polymeric reference element (see [0047]) is exposed to the influence of high-energy 
ions in a vacuum for the production of an anti-reflective surface (see [0048]). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to have 
modified the method of forming the anti-reflective structure as taught by Seiberle, and 
modified by D'Amato, with the method taught by Nakano for the benefit of eliminating 
the need for and cost of applying a coating to the optical element. As to the use of the 
mold thus formed in the production of a transparent optical element, Seiberle teaches 
that the nanostructure can be formed in a coating on a surface of the optical element 
(see page 12, lines 14-18). D'Amato teaches that such a mold can be used to form a 
structure In an optical element by Injection molding (see column 8, lines 11-18), which 
would result In the structure being formed directly in the surface of the element. 

Regarding claim 2, Seiberle teaches a method characterized in that a reference 
element with an optically effective surface contour is used (see Example 1 on page 14, 
line 26 through page 16, line 5, as well as Figure 2-a, wherein an optical element Is 
produced which has a surface contour which is effective in reducing the refractive Index 
(an optical property) of the element). 

Regarding claim 3, Nakano teaches a method characterized in that the high- 
energy ions are generated by means of an argon/oxygen plasma (see [0029]) wherein 
the argon/oxygen mixture prolongs the life of the ion generation filament (see [0029]). It 
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would have been obvious to one of ordinary skill in the art at the time of the invention to 
have combined the method taught by Seiberle with the method of Nakano further using 
an argon/oxygen plasma for the benefit of prolonging the life of the ion generation 
equipment. 

Regarding claim 4, Nakano teaches a method characterized in that 
polymethylmethacrylate, diethylene glycol bis(allylcarbonate) (CR39) or 
methylmethacrylate-containing polymers are used for the production of the reference 
element (see [0047]). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to have modified the method taught by Seiberle with the 
method of Nakano further using the recited polymers, since these are the most common 
polymers used in optical applications. 

Regarding claim 5, Seiberle teaches a method characterized in that the 
elevations of the nanostructure are formed with height in the range between 30 nm and 
210 nm (see page 12, lines 27-30, wherein the height of the pores corresponds to the 
height of the elevations). 

Regarding claim 6, Seiberle teaches a method characterized in that the average 
thicknesses of the elevations of the nanostructure are formed in the range between 30 
nm and 150 nm (see page 12, lines 31-32 and Figure 1c, wherein the 
diameter/thickness of the elevations can be seen as approximately equal to that of the 
depressions, which is 100 nm). 

Regarding claim 7, D'Amato teaches a method characterized in that the 
electrically conducting layer is formed as a thin metal film (see column 2, lines 22-27). It 



Application/Control Number: 10/553,284 Page 6 

Art Unit: 1791 

would have been obvious to one of ordinary skill in the art at the time of the invention to 
have modified the method taught by Seiberle with the method of D'Amato further 
including a thin metal film, because metals are known to accurately reproduce detailed 
surface structures in coating applications (see column 6, lines 54-55).. 

Regarding claim 10, Nakano teaches a method characterized in that an ion 
bombardment of the surface is carried out over a time period of between 200 s and 600 
s (see [0047]). It would have been obvious to one of ordinary skill in the art at the time 
of the invention to have modified the method taught by Seiberle with the method of 
Nakano further modified with the recited time period for the benefit of optimizing the 
depth of the nanostructure formed in the reference element (see [0032]-[0033], wherein 
Nakano discusses optimizing exposure time and ion current density to achieve the 
desired results). 

Regarding claim 1 1 , Nakano teaches a method characterized in that an ion 
bombardment is carried out at a pressure below 10-3 mbar (see [0047], wherein 1x10- 
5 Torr = 1 .33 x 10-5 mbar). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to have modified the method taught by Seiberle with the 
method of Nakano further modified with the recited vacuum level for the benefit of 
minimizing contamination of the reference element. 

Regarding claim 12, D'Amato teaches a method characterized in that molding of 
the optical elements takes place by hot embossing or by a plastics injection molding 
technique (see column 8, lines 11-18 and item 90 in Figure 1). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to have modified the 
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method taught by Seiberle with the method of D'Amato further modified with hot 
embossing for the benefit of inexpensively mass producing optical elements on molded 
objects. 

Regarding claim 13, D'Amato teaches a method characterized in that the molding 
of the optical elements takes place by extrusion embossing or UV replication (see the 
Abstract, wherein blow molding is taught as a method for forming the optical elements; 
the blow molding process consists of pressing a tube of molten polymer against a mold 
surface and therefore can be broadly interpreted as a method of extrusion embossing). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to have modified the method taught by Seiberle with the method of D'Amato further 
modified with hot embossing for the benefit of inexpensively mass producing optical 
elements on blow molded objects. 

Regarding claim 22, Seiberle teaches a method wherein the elevations and 
depressions are formed in different dimensions over the respective surface whereby the 
corresponding nanostructure provides a refractive index gradient layer in the surface of 
the optical element (see page 7, lines 14-18). 

Regarding claim 23, Seiberle does not explicitly teach a molding process wherein 
the nanostructure is formed directly in a surface of the optical element. D'Amato 
teaches that such a mold can be used to form a structure in an optical element by 
injection molding (see column 8, lines 11-18), which would result in the structure being 
formed directly in the surface of the element. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to have used the mold taught by 
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Seiberle, D'Amato, and Nakano in the production of optical elements using the injection 
molding process taught by D'Amato for the benefit of the efficiency of the injection 
molding process, which can produce large numbers of parts from a single mold very 
rapidly. 

Regarding claim 24, Seiberle teaches that the nanostructure can be formed in a 
coating on a surface of the optical element (see page 12, lines 14-18). 

3. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Seiberle (WO 01/29148), D'Amato (US 5,071,597), and Nakano (JP- 
05045503) as applied to claim 7 above, and further in view of Piccard (U.S. Patent No. 
2,649,622, already of record). None of the previously cited references teach the use of 
a gold electrically conductive layer in the formation of a mold from a nanostructured 
reference element. However, the use of gold is well known in the art of electroforming 
of molds. For example, Piccard teaches the use of a gold layer for the formation of 
stampers for the production of phonograph records (see column 1 , lines 29-32). It 
would have been obvious to one of ordinary skill in that art at the time of the invention to 
have modified the method taught by Seiberle, D'Amato, and Nakano with a gold layer as 
taught by Piccard for the benefit of providing a layer which is well known to replicate 
detailed structures properly. 

4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Seiberle (WO 01/29148), D'Amato (US 5,071,597), and Nakano (JP- 
05045503) as applied to claim 1 above, and further in view of Kaufman (U.S. Patent No. 
4,862,032, hereinafter "the '431 patent", already of record) and Kaufman (U.S. Patent 
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No. 4,862,032, hereinafter "the '032 patent", already of record). Nakano does not 
explicitly state the energy level of the ions employed in his method. However, he does 
state that he uses a Mark II ion source (see [0047) and that the voltage of the ion 
source affects the homogeneity of the formed surface. The Kaufman '431 patent 
discloses that the Mark II ion source is based on the Kaufman '032 patent, with some 
minor modifications which would not affect the energy level of the ions generated by the 
device (see column 3, lines 54-65). The Kaufman '032 patent discloses typical energy 
levels of the ions generated in the range of 1 00 to 1 60 eV. It would have been obvious 
to one of ordinary skill in the art at the time of the invention to have operated the 
vacuum ion chamber taught by Nakano within the nominal range of the device and to 
have determined a suitable range for the energy level based on simple experimentation. 
5. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Seiberle (WO 01/29148), D'Amato (US 5,071,597), and Nakano (JP- 
05045503) as applied to claim 1 above, and further in view of Bier (U.S. Patent No. 
5,849,414, already of record). Seiberle teaches that the nanostructured films of his 
invention can be coated with various materials to manipulate the topological or optical 
properties of the films, but does not explicitly recite the use of organic-inorganic hybrid 
polymers. However, the use of such materials as scratch resistant coatings on 
polymeric articles is well known. For example. Bier teaches a method of applying an 
organic-inorganic hybrid polymer (ORMOCER®) onto polycarbonate parts (see column 
10, lines 17-30). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of the invention to have modified the method taught by Seiberle, D'Amato, 
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and Nakano with the scratch resistant coating taught by Bier for the benefit of protecting 
the delicate nanostructure formed on the element. 

6. Claims 15, 16, and 19-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Seiberle (WO 01/29148). Regarding claim 15, Seiberle teaches a 
mold for producing optical elements (see page 12, lines 7-12, wherein a master mold for 
producing replicas of optical elements comprising nanostructures is taught) 
characterized in that an irregular nanostructure with alternately arranged elevations and 
depressions lying in between is formed on a surface (see Figure la, wherein a structure 
of alternating elevations and depressions is shown), and the depression in each case 
have different depths within an interval between 30 nm and 210 nm (see page 12, lines 
27-32). The steps of the process in claim 1 do not impart any structure beyond what is 
explicitly recited in claim 15, all of which is taught by Seiberle. If there is any difference, 
the difference would have been minor or obvious. In Figures 1a-1c, Seiberle teaches 
nanostructures wherein the depths and thickness of the depressions appear to have a 
normal distribution about a mean value, but does not specifically recite any data which 
shows such a distribution. However, it would have been obvious to one of ordinary skill 
in that art at the time of the invention that a normal distribution of depression 
dimensions would be desirable in order to eliminate any non-uniformity in the effect of 
the anti-reflection reduction. Further, it is noted that Seiberle teaches that the two 
materials which are used to form the optical surface are "molecularly well mixed" (see 
page 3, lines 7-10), that a normal UV light is used to crosslink one of the two materials 
(see page 2, lines 17-18), and that a single (i.e., uniform) solvent is used to extract the 
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other material (see page 2, lines 20-22 and, as an example, page 15, lines 19-20). 
Each of these factors serves to produce a uniform structure, and Seiberle also teaches 
other ways of enhancing the uniformity of the structure (see page 3, lines 1 2-20). Such 
uniformity would be expected to result in a normal distribution of structure sizes. 

Regarding claim 16, Seiberle teaches a mold characterized in that the 
depressions have an average clear width in the range between 30 nm and 150 nm (see 
Figure la and page 12, lines 27-32). 

Regarding claim 19, Seiberle teaches a mold characterized in that it is formed for 
the production of optical windows, optical lenses, lenticular lenses, beam splitters, 
optical waveguides or optical prisms (see page 10, lines 18-20, wherein diffusers and 
reflectors are types of optical lenses in that they shape light which passes through 
them). 

Regarding claim 20, Seiberle teaches a mold characterized in that it is formed for 
the production of optically transparent films (see page 4, lines 24-32). 

Regarding claim 21 , Seiberle teaches a mold characterized in that it is formed for 
the production of coverings for displays or for optical indicating elements (see page 6, 
lines 19-26). 

7. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Seiberle 
(WO 01/29148) as applied to claim 15 above, and further in view of Levy (U.S. Patent 
No. 5,541 ,762, already of record). Seiberle teaches the application of his invention in a 
variety of optical applications, including those in which grooves are formed in the 
element (see page 1 1 , lines 1-10), but does not explicitly recite Fresnel lenses as one of 
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those applications. In the analogous art of antiglare optics, Levy teaches the use of 
antiglare masks in Fresnel lenses (see column 6, lines 7-8). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to have modified the 
mold taught by Seiberle to a Fresnel lens as taught by Levy for the benefit of reducing 
glare/reflection in such applications. 



Response to Arguments 

8. Applicant's arguments filed 12 February 2010 have been fully considered but 
they are not persuasive. In response to applicant's request that the response given in 
the action dated 11 January 2010 be more fully explained, each of the arguments 
presented by applicant in the response filed 22 April 2009 will be addressed herein in 
more detail. 

Regarding claim 17, now incorporated into claim 15, applicant argues that the 
technique taught by Seiberle does not teach or suggest that the size of the pores 
formed can be controlled to the extent that a uniform size distribution about a mean 
value within an interval is achievable. As discussed in the rejection of claim 15, 
Seiberle is concerned with uniformity of the two-component film and the resulting 
structure, preferring that the two components have similar chemical structures so that a 
molecularly well mixed solution can be achieved. Seiberle also teaches additional steps 
which further enhance the homogeneity of the film and structure. These teachings 
suggest that uniformity of the film and structure is desirable and that one would 
reasonably expect a uniform pore size distribution about a mean value within an interval 
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can be achieved with the method. In any event, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to have modified the method of 
producing the structure in such a way as to produce a uniform pore size distribution so 
any non-uniformity in the effect of the anti-reflection coating would be eliminated. No 
evidence has been presented which would indicate either that the process of Seiberle 
would not produce a uniform pore size distribution or that the process could not be 
modified to do so. 

Regarding claim 18, applicant argues that the rejection fails to explain why one 
would modify the anti-reflective coating or optical diffuser film of Seiberle to function as 
a Fresnel lens or how the modification would reduce glare. Levy teaches the structure 
of a Fresnel lens, a well known optical element, as well as the use of such a lens in a 
rear view mirror in which anti-glare functionality is desirable. Seiberle teaches a mold 
for producing optical elements with anti-glare functionality which can be formed in a 
grooved structure analogous to the grooved structure of a Fresnel lens. Since Seiberle 
teaches that anti-glare functionality is desirable in optical elements and Levy teaches 
that rear view mirrors with Fresnel lenses should have anti-glare functionality, one of 
skill in the art would have been motivated to combine Seiberle and Levy to produce a 
well known optical element with a desirable anti-glare functionality. Seiberle teaches a 
method in which a grooved structure can be formed in the mold surface and it would 
have been within the ability of one of ordinary skill in the art at the time of the invention 
to have adapted that method to the production of a Fresnel lens. 
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Regarding claims 1-7 and 10-13, applicant provides an assessment of the 
teachings of Seiberle and notes that examiner relies on D'Amato regarding further 
aspects of the molding processes. Applicant then provides an assessment of the 
teachings of Seiberle and state that "D'Amato et al. does not describe the manufacture 
of optical elements having an irregular nanostructure " or provide a suggestion of using a 
molding process to make an anti-reflective coating or optical diffuser film. This amounts 
to attacking the references individually. The standard of obviousness is not what each 
reference teaches or suggests individually, but whether or not the invention as a whole 
would have been obvious to one of ordinary skill in the art at the time of the invention in 
view of the prior art. Seiberle teaches forming a nanostructure that has anti-glare 
functionality and teaches that an article with such a structure can be used to create a 
master mold for replication of that structure. D'Amato teaches the steps of forming a 
master mold from an article with a microstructure, forming a production mold from the 
master mold, and molding articles which replicate that microstructure. One of skill in the 
art, upon review of the two references, would readily appreciate that the method of 
D'Amato could be used to produce the master mold and production mold could be 
applied to the method of Seiberle, where such steps are omitted. Thus the steps of 
producing a producing a reference element with a nanostructure that imparts anti-glare 
functionality, coating the surface of the element having the nanostructure with an 
electrically conducting thin film, forming a mold by electrochemical forming, and using 
the mold to produce optical elements which replicate the original nanostructure would 
have been obvious to one of ordinary skill in the art at the time of the invention. 
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Applicant further argues that the proposed modification of Seiberle with the 
method of forming a nanostructure as taught by Nakano would result in the complete 
elimination of the Seiberle process. Examiner respectfully disagrees. Seiberle teaches 
a method of forming a nanostructure on an element and using that element to replicate 
the structure. Thus the proposed modification replaces one method of forming a 
nanostructure with another method, but the basic process of forming a nanostructure 
and replicating that structure remains unchanged. 

Applicant argues that Nakano does not describe the use of ion bombardment to 
make an irregular nanostructure. While Nakano does not appear to explicitly teach that 
a nanostructure is formed by the ion bombardment process, Nakano clearly teaches 
that a structure is formed in the surface of an element which imparts anti-glare 
functionality to the element. As such, one of skill in the art would have looked to 
Nakano for a method of forming an anti-glare structure, regardless of whether specific 
dimensions of the structure are disclosed in the reference. 

Regarding claim 8, applicant argues that Piccard does not teach or suggest the 
use of a gold layer in the formation of a mold for making an irregular nanostructure in an 
optical element. This amounts to attacking the references individually because 
Seiberle, D'Amato, and Nakano already teach the formation of a mold with an irregular 
nanostructure. Piccard simply teaches that it is known to use gold as a metal layer in 
the formation of molds with detailed structures. It would have been obvious to one of 
ordinary skill in that art at the time of the invention to have modified the method taught 
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by Seiberle, D'Amato, and Nakano with a gold layer as taught by Piccard for the benefit 
of providing a layer which is well known to replicate detailed structures properly. 

Regarding claim 14, applicant argues that Bier provides no suggestion of how to 
modify a molding process for preparing transparent optical elements. This amounts to 
attacking the reference individually because Seiberle, D'Amato, and Nakano already 
teach the claimed molding process. Bier teaches that it is known to apply an organic- 
inorganic hybrid polymer onto polycarbonate parts as a scratch resistant coating. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to have modified the method taught by Seiberle, D'Amato, and Nakano with 
the scratch resistant coating taught by Bier for the benefit of protecting the delicate 
nanostructure formed on the element. 

9. Applicant's arguments filed 12 February 2010 have been fully considered but 
they are not persuasive. Applicant argues that Seiberle and Nakano do not teach 
forming a structure directly in the surface of an optical element. While this may be true, 
D'Amato clearly teaches the production of an optical element by injection molding of a 
resin into a mold with a mold surface comprising a desired structure (see Figure 6). In 
view of the teachings of Seiberle and D'Amato, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to have used a mold produced from 
the master mold taught by Seiberle, D'Amato, and Nakano in the injection molding 
process taught by D'Amato to produce an anti-glare surface directly in the surface of the 
molded article. 
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Conclusion 

1 0. Applicant's amendment necessitated tine new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to WILLIAM P. BELL whose telephone number is 
(571)270-7067. The examiner can normally be reached on Monday - Thursday, 8:00 
am - 5:30 pm; Alternating Fridays, 8:00 am - 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on 571-272-1226. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/WILLIAM P BELL/ 
Examiner, Art Unit 1791 

/Richard Crispino/ 

Supervisory Patent Examiner, Art Unit 1791 



